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[57] ABSTRACT

An “easy open” feature for a sealed flexible pouch and

- method and apparatus for accurately positioning said

feature in the sealed border region of said flexible
pouch. The feature comprises a stress concentrating
aperture exhibiting a strong tendency to initiate a direc-
tional tear while maintaining integrity of the sealed
pouch until an opening force is applied. In a preferred
embodiment the pouches are cut from a moving web by
a rotary shear cutter while a web punching means oper-
atively connected with each cutter blade is engaged in
the moving web. Because the web undergoes no move-
ment relative to the cutting means or the punching
means until both operations have been completed, the
aperture 1s precisely positioned with respect to the sev-
ered edge of the pouch. In a particularly preferred em-
bodiment, the sealed edge of the pouch is subjected to a
high level of tension and. is unsupported in the area of
contact with the punching means during the aperturing
operation. This concentrates the stress applied by the
punching means and helps to form an aperture in the
seal, even where tough and/or stretchy pouch materials
which are prone to stretch and deform rather than rup-
ture are employed. While the precise shape of the aper-
ture is not critical, it is preferably non-circular in order
to provide at least one area of stress concentration
within the aperture and thereby facilitate tearing at
relatively low levels of applied stress.

19 Claims, 18 Drawing Figures
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ACCURATELY PLACED STRESS
CONCENTRATING APERTURE IN FLEXIBLE
PACKAGES -

This 1s a division of application Ser. No. 147,018, filed
May 6, 1980, now U.S. Pat. No. 4,332,327. |

TECHNICAL FIELD

The present invention relates to forming “easy open”
features in the seams of flexible pouches, and particu-

10

larly to forming irregularly shaped “easy open” fea- -

tures.

BACKGROUND ART

“Easy open” features have been provided in the
sealed regions of formed, filled, and sealed pouches in
the past to facilitate opening of the sealed pouches.
French Pat. No. 1,394,228 issued to Mauvernay on Feb.
22, 1965 1s representative of such prior art practice. A
hne of perforations or a slit is formed in a sealed lateral
seam spaced slightly below a sealed top seam that inter-
sects perpendicularly the seam with the perforations or
slit in 1t. A tear is initiated to open the pouch by twisting
the lateral seam either across the perforations or parallel
along the slit. The applied stress is thereby concentrated
-on the weakest area of the lateral seam, causing a tear to
propagate from the perforations or slit, across the lat-
eral seam and into the pouch in a direction generally
parallel to the top seam. No method or apparatus for
providing the perforations or slit is disclosed.

These prior art “easy open” features have been
formed before the pouch is separated from a continuous
-web of filled and sealed pouches, interconnected at their
lateral edges. For example, U.S. Pat. No. Re. 27,913
1ssued to Hutcheson on Feb. 5, 1974 discloses a process
for forming a circular hole in a pouch seam using an
electric eye which, when it recognizes indicia printed
on the pouch, operates a reciprocating hole punching
means. However, the web undergoes movement rela-
tive to the hole punching means before the transverse
cut is effected downstream of the hole punching means.
-Accordingly, the accuracy of hole placement relative to
the severed edge of the pouch with such a device is
entirely dependent upon the consistency of response
time of both the electric eye and the web advancing
means. | ‘ S

U.S. Pat. No. 3,196,728 issued to Snow on July 27,
1965 discloses a machine for simultaneously punching a
package support hole and an adjacent slit in a plastic
package to weaken the package and thereby permit easy
removal of the package when it is supported on a hook.
The device disclosed in Snow operates in a manner
similar to a conventional office hole punch.

It 15 also known in the prior art to provide cutting
means for transversely cutting pouches comprised of
thermoplastic film from a continuous web of intercon-
nected pouches. Said transverse cutting is performed by
means of a rotating spider employing heated metallic
wires at spaced locations about its periphery while said
web 1s secured to the periphery of a cylindrical drum on
which said pouches are filled and sealed. U.S. Pat. No.
3,054,441 issued to Gex et al. on Sept. 18,.1962 describes
such mechanism in detail. It is also known in the prior
art to equip the transverse pouch cutting spider gener-
ally shown in FIG. 1.of the Gex et al. patent with pho-
nograph needles mounted: on.radially extending arms
located intermediate the.heated wire cutting elements.
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The phonograph needles serve to puncture the body
portions of the uppermost layer of thermoplastic film to
allow air trapped within the pouch during the forming
operation to escape. Puncturing of the body portion of
the pouch by the needle is completed after the leading
edge of the pouch has been severed, but prior to sever-

‘ance of the trailing edge of the pouch from the web.

Accordingly, the portion of the pouch being punctured
1s not in tension during the puncturing operation. -
" A film perforating means utilized in conjunction with
the pouch forming and transverse cutting mechanism
generally disclosed in the aforementioned patent to Gex
et al. 1s also disclosed in U.S. Pat. No. 3,208,192 issued
to Schaeffer on Sept. 28, 1965. In the Schaeffer appara-
tus, the perforations are provided by means of a rotating
spider having pointed arms, said spider being located

ahead of the transverse cutting means. The spider is

driven in timed relation to the drum so as to perforate
only the body portions of a first web used to form said

‘pouches. The body perforations formed in the web

which contacts the exposed periphery of the drum per-
mit air to be evacuated from within the pouches after
filling and sealing, but prior to transverse cutting.

The prior art fails, however, to disclose simple and
reliable web cutting means having punching means
operatively connected therewith for continuously form-
ing precisely registered ‘“‘easy open” apertures in the
sealed region of a pouch while the pouch is being sev-
ered from a continuously moving web. Furthermore,
the prior art fails to disclose such means wherein said
web 1s held stationary relative to said transverse cutting
and said aperture punching means until both operations
have been completed.

As will be appreciated by those skilled in the art, it is
highly desirable that the stress concentrating aperture
be accurately positioned with respect to the edge of the
pouch. If the aperture is positioned too close to the
pouch edge, it will be too easy to open the pouch,
thereby increasing the likelihood that the pouch will be
accidentally opened when handled or in transit. On the
other hand, if the aperture is positioned too far from the
pouch edge it may be difficult for the user to initiate a
tear to open the bag, or even worse, the product-con-
taining portion of the pouch may be penetrated. This is
particularly undesirable where the product contained
within the pouch is subject to degradation upon expo-
sure to the atmosphere. o |

It 1s also desirable that the aperture have at least one
internal area of stress concentration to facilitate initiat-
ing a tear when relatively low stress levels are applied
thereto. | |

Accordingly, it is an object of the present invention
to provide a flexible pouch having a stress concentra-
tion aperture precisely located in one of its seal areas,
said aperture exhibiting a strong tendency to initiate a
tear in the direction of the severed edge of the pouch
rather than toward the pouch body when relatively low
stress levels are applied thereto. It is another object of
the present invention to provide simple and reliable
method and apparatus for continuously forming pre-
cisely located stress concentration apertures in the
sealed areas of pouches as they are severed from a con-
tinuous web of interconnected pouches. It is also an
object of the present invention to ensure that the aper-
ture 1s precisely positioned with respect to the edge of
each pouch in automatic fashion, regardless of varia-
tions in web speed. It is still another object to provide a
continuous process for forming precisely located stress
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concentration apertures wherein the means for provid-
ing said apertures are operatively connected with the
means employed to sever said pouches from said web,
said web being held stationary relative to said cutting
and said aperturing means until both operations have
been completed. It is yet another object of the present
invention to provide such method and apparatus which
will function reliably, even where tough and/or
stretchy pouch materials are employed.

DISCLOSURE OF INVENTION

Disclosed herein is a novel *‘easy open” stress con-
centrating feature comprising an irregularly-shaped
aperture located in the seal area of a flexible pouch.
Also disclosed herein are novel process and apparatus
for forming a precisely registered, “easy open” stress
‘concentrating aperture adjacent a- lateral edge of each
filled and sealed pouch severed from a continuous web
of pouches interconnected to one another along their
‘lateral edges. The process preferably includes the step
of operating a pouch cutting means operatively con-
nected to a punching means to punch an aperture in the
sealed lateral edges of the filled and sealed pouches as
the adjacent lateral edge of each of said pouches is cut
from the continuous web, said web being held station-
ary relative to said cutting means and said punching
means until both operations have been completed. The
aperture formed in the pouch is precisely located with
respect to the lateral edge formed by the pouch cutting
‘means to facilitate consistent easy opening of the pouch.
Furthermore, the aperture is preferably shaped to pro-
vide at least one internally-located area of stress con-
centration. Unlike the circular perforation taught by the
- prior art, the area of stress concentration provided
within an aperture of the present invention tends to
facilitate tearing the area between said aperture and the
adjacent severed edge of the pouch at relatively low
applied force levels. Once the edge of the pouch has
been broken by the tear, the remainder of the pouch is
easily opened by manually separating the pouch seg-
~ ments on opposite sides of the tear from one another.

Also disclosed 1s a preferred embodiment of a ma-
chine for forming pouches with such precisely regis-
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pouches interconnected to one another at their lateral
edges. The machine includes a pouch cutter for making
transverse cuts across the moving web to separate the
pouches from the web. It further includes at least one
cutting blade having an aperturing punch operatively
connected to it. The punch is so spaced from the edge of
the pouch cutting blade that it will form a stress concen-
trating aperture spaced the desired distance from the
adjacent transverse cut. The unsupported web 1s con-
“tacted by the punch while in tension to ensure that the
punch bursts through the web. In a particularly pre-
ferred embodiment, the punch forms an aperture having
at least one internally located area of stress concentra-

tion.
BRIEF DESCRIPTION OF THE DRAWINGS

'While the specification concludes with claims partic-
ularly pointing out and distinctly claiming the present

~ invention, it is believed the present invention will be

better understood from the following description in
conjunction with the accompanying drawings in which:

FIG. 11s a simplified plan view of a preferred appara-
tus of the present invention with the web of intercon-

50

53

60

65

4

nected pouches normally processed thereon partially
broken away for clarity;

- FIG. 2 is a cross-sectional view taken along section
line 2—2 of FIG. 1, with the vacuum source connection
to the commutator shown in fragmentary fashion for
added clarity;

FIG. 3 is a fragmentary cross-sectional view taken
along section line 3—3 of FIG. 1;

FIG. 4 is a cross-sectional view taken along section
line 4—4 of FIG. 1, showing a web of interconnected
pouches being processed in accordance with the present
invention: | |

FIG. 5 is a cross-sectional view taken along section
line 5—35 of FIG. 1;

FIG. 6 is a simplified view taken along section line
6—6 of FIG. 4;

FIG. 7 1s a srmphﬁed view taken along section line
7—17 of FI1G. 4;

FIG. 8is an enlarged view taken along view line 8—8
of FIG. 4; |

FIGS. 9-14 are enlarged fragmentary views of the
cutting apparatus shown in FIG. 4, showing a complete
pouch cutting and punching cycle;

FIG. 15 is an enlarged view, taken along view line

15—15 of FIG. 4, of a discrete pouch processed in ac-

cordanee with the present invention to provide an “‘easy

open” aperture of the present invention in one of its

lateral seals;

FIG. 16 is an enlarged view of the stress concentrat-
ing aperture portion of the pouch shown in FIG. 15;

FIG. 17 is a view generally similar to FIG. 16, but
showing an alternatively shaped stress concentratlng
aperture of the present invention; and

FIG. 18 is a view generally similar to FIG. 16, but
showing a schematic representation of a stress concen-
trating aperture of the present invention. -

DETAILED DESCRIPTION OF THE
- INVENTION

Referring to the drawings wherein like reference
characters are utilized for like parts throughout the .
several views, there is shown in FIG. 1 a rotary shear
cutter 20. The cutter 20 includes a driven forwarding
roll 22 and a driven mating roll 24 which rotate about
parallel axes 23, 27 on shafts 23’, 27, respectively, in
opposite directions with respect to one another. In the
embodiment shown in FIGS. 1 and 4, forwarding roll
22 rotates in a clockwise direction, while mating roll 24
rotates in a counterclockwise direction. A saddle-
shaped guide 26 straddles forwarding roll 22 and serves
to position a web 56 of interconnected pouches 64 to be
cut on forwarding roll 22. The web 56, which is fed
onto forwarding roll 22 under tension, has, in FIG. 1,
been partially broken away for clarity. The cutter 20
also includes a vacuum commutator 28 which abuts an
end of forwarding roll 22.

As is clearly shown in FIG. 4, each of the rolls 22, 24
has mounted about its periphery equally spaced, radi-
ally aligned cutting blades 30, 130, respectively. The
blades 30, 130, which are preferably fabricated so as to
be identical to one another, extend across the axial
length of the rolls 22 and 24. As can be more clearly
seen from FIGS. 6 and 7, cutting blades 30 are mounted
on forwarding roll 22 with their cutting corners 34 in
parallel alignment with the axis 23 of roll 22, while
cutting corners 134 of cutting blades 130 are nonparallel
to the axis 27 of mating roll 24. As shown in FIG. 7, the
angular alignment of cutting blades 130 with respect to
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axis 27 of roll 24 procudes a maximum effective radius
R at the uppermost end- 144 of blade 130 and a mini-
mum effective radius R at the lowermost end 154 of
blade 130. The angular alignment of cutting blades 130
has been exaggerated for clarity. Furthermore, it will be
appreciated by those skilled in the art that shaft 27’ on
which mating roll 24 is mounted is resiliently supported
to allow at least a degree of deflection to occur as said
shearing operation takes place. This ensures point
contact between cutting corners 34 and 134 without
causing damage to blades 30 and 130.

As can be seen in FiG. 4, the angular spacing ar-
rangement of blades 30 and 130 around the periphery of
rolls 22 and 24 is identical. Accordingly, the two rolls
are adjusted in their position with respect to one an-
other so that when they counterrotate a cutting corner
34 of each blade 30 on roll 22 will come into shearing
abutment with a corresponding cutting corner 134 of a
mating blade 130 on roll 24. FIGS. 9-14, which disclose
a complete cutting and punching cycle for one pouch,
clearing disclose that the distance between the axes 23
and 27 of rolls 22 and 24 is such that the cutting blades
30 and 130 on the two rotating rolls intermesh suffi-
ciently to produce -a scissors-like cutting action com-

pletely across the web 56 of interconnected pouches 64.

As can be seen 1n FIGS. 6 and 8, each of the blades 30
on forwarding roll 22 has secured to its exposed periph-
eral surface 32 at least one pin 36 which extends radially
outward beyond peripheral surface 32 of the blade. As
can be seen from FIGS. 8 and 9, it is the pin’s spacing
“S” from cutting corner 34 of each blade 30 which

controls the position of the stress concentrating aper-

ture 68 1n the finished pouch 64 relative to the severed
edge 70 of the pouch. As is also apparent from FIGS. 6,

8 and 9-14, each blade 30 on forwarding roll 22 is pro-
vided with a web support member 200 which, in a pre-
ferred embodiment, is adjustably secured thereto by
means well known in the art. Each web support mem-
ber 200 is provided with a recessed land area 201 having
an overall length substantlally_ equal to the width of web
56. The tapered sections 202 of web support member
200 serve to align the web 56 with land areas 201,

thereby ensuring that the stress concentration aperture
68 is spaced the desired distance from the top seal 72 of
each pouch 64 cut from the web. As can be seen from

FIGS. 9-14, the maximum height of pin 36 above the

peripheral surface 32 of blade 30 must not be so great
that any portion of matmg blade 130 on mating roll 24
will interfere with the pm 36 as it rotates past. This is
more clearly illustrated in FIG. 9, wherein the critical-
ity of the angular mounting of blade 130 relative to axis
27 can be clearly discerned. The shear euttmg action
lmposed on web 56 along transverse seal 60 is also due
to the angular inclination of blades 130 to axis 27, since
it is the result of cutting corner 134 of blade 130 riding
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across cutting corner 34 of blade 30, as generally shown

in FIGS. 9-14.

When used on hand-sized film pouches, pin 36 may
convemently be a piece of music wire made of hardened
spring steel, and having a diameter from about 0.15
millimeters to about 2 millimeters. The pin is preferably

recessed into the blade 30 to a depth between about 0.5

and about 1.5 centimeters. It is preferably secured In
blade 30 by means of a set screw (not shown) which
_ threads into the blade transverse to the length of the.pin

and butts against the pin at an intermediate point along
its length. |

65

6 |

Since the properties of different types of film vary
greatly, and since different films may be employed to
provide the characteristics desired in the finished
pouch, the. pin size, sharpness and configuration are
preferably optimized by preliminary testing on sample
pouches to determine their resistance to puncture. Fur-
thermore, since the spacing between the edge of the
stress concentration aperture and the severed edge of
the pouch can be precisely controlled in the practice of
the present invention, the amount of force required to
Initiate pouch opening can be designed into the finished
pouch by proper selection of aperture shape, size and
position relative to the severed edge. The exposed pin
tip may, for example, be relatively sharp and tapered. It
may also be conical, beveled, or irregularly shaped to
provide the desired aperture configuration in the web
36. If desired, the pin cross-section can also exhibit the
preferred shape along its entire length to accommodate
pin wear without appreciably changing the shape of the
stress concentrating aperture 68 produced in the web. A
non-round pin cross-section may also be used to consis-
tently orient a non-cylindrical pin relative to blade 30.

As can be seen from FIGS. 9-14, a stress concentra-
tion aperture 68 in the web 56 and the adjacent trans-
verse cut across the web are made essentially simulta-
neously, web 56 being held stationary relative to both
the cutting means and the punching means until both
operations have been completed. Thus, there is no loss
of registration between the severed edge 70 of pouch 64
and the ad_laeent stress concentration aperture 68
where, as in the illustrated embodiment, the cutting and
pouching means are operatively connected with one
another.

In the illustrated embodiment, the transverse cut is
made while the implement used to form the adjacent
stress concentration aperture is engaged in the web. As
shown in FIGS. 9-14, pin 36 is caused to penetrate the

- web 56 as blades 30 and 130 perform the adjacent trans-

verse cutting operation in shear-like fashion along cor-
ners 34 and 134. Web support members 200 serve to

“elevate the web 56 across the peripheral surface 32 of
blade 30. The web support members 200, which contact

web 56 along their land areas 201, are radially adjust-
able either inwardly or outwardly by means well
known 1n the art to accommodate pouches of varying
capacities and to vary the amount of tension applied to
that portion of web 56 intermediate cutting corner 34 of
blade 30 and the web support member.

The pouch 64 being severed from web 56 is secured
to forwarding roll 22 by means of a suction gripper 38
during the aperturing operation. In addition the product
within pocket 58 of the pouch being severed resists the
pouch’s being drawn across the leading edge of web
guide 200 during the aperturing operation. Accord-
ingly, the shearing action provided as blades 30 and 130
abut one another along their cutting corners 34 and 134
causes that portion of web 56 intermediate support
member 200 and cutting corner 34 to be drawn while in
an unsupported condition into contact with the exposed
tip of pin 36, thereby causing relatively high tension and
extremely high stress concentration at the point of pin
contact. This results in bursting of the seal area 60 of the
web 56 by pin 36 and formation of a stress concentrating
aperture 68 therein.

In many situations, the pouch is comprised of a rela-
tively tough and/or stretchy material which is highly
resistant to rupture. In addition, the bonded seal areas to
be apertured are of double thickness. Thus it is the
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localized tension applied during transverse cutting by
blades 30 arid 130 and the resulting stress concentration
at the tip of pin 36 which helps the pin burst the seal
area to form aperture 68. It should be noted that where
tough and/or stretchy pouch materials are employed, 5
the distance over which the localized tension is applied,
i.e., the distance as measured along web 56 between
cutting corner 34 and web guide 200, is preferably mini-
mized to avoid large scale web deformation by pin 36

- without rupture thereof. 10
As will be appreciated from FIG. 9, that portion of

web 56 containing stress concentration- aperture 68
forms the hypotenuse of a triangle having a base com-
prlsmg perlpheral surface 32 of blade 30 and an altitude
comprising that portion of web support member 200 -15
between land area 201 and the peripheral surface 32 of
blade 30. Because the stress concentration aperture 68 is

- formed while the web is at-an angle to pin 36, the stress

concentration aperture 68 will not, in most instances, be

identical to the cross-section of the pin tip. If an aper- 20

~ture having a shape substantially the same as that of the

cross-section of the pin tip is desired, the pin tip may be

bent or mounted at an angle with respect to blades 30 so

as to intersect web 56 essentially perpendicularly at the

point of contact. Accordingly,, the novel process and 25

apparatus disclosed herein may be used with equal facil-

ity to.form either novel stress concentrating apertures

of the present invention or conventional prior art stress

concentrating apertures such as circular perforations or
slits. 30

~ As will also be appreciated, the precise location of the
aperture 68 relative to the cut edge 70 of pouch 64

corresponds to the distance between cutting corner 34

of blade 30 and the adjacent edge of pin 36, as measured

along the hypotenuse of the triangle described earlier 35

herein. |

FIG. 11 represents the condition existing after the
shear. cut of web §6 has been completed and lowermost
edge 154 of cutting blade 130 projects below cutting
- corner 34 of blade 30. FIGS. 12 and 13 represent the 40
condition prevailing relative to a pair of mating blades
30 and 130 after the transverse cut of web 56 has been
completed and the discrete pouch 64 proeeeds forward
secured to roll 22.

Forwarding roll 22 preferably includes a series of 45
frusto-conical vacuum grippers 38 situated mid-way
between each pair of adjacent blades 30 on the periph-
ery of roll 22. The functioning of grippers 38, shown in
'FIG. 4 in cross-section, is controlled by vacuum com-
mutator 28. Each of the grippers 38 communicates with 50
end wall 42 of roll 22 adjacent the vacuum commutator
28 by means of L-shaped ducts 40 which extend radially
into the roll from the respective grippers 38 and axially
along the roll to end wall 42 as shown in FIG. 3. Circu-
lar openings 44, shown in FIG. 3, created in end wall 42 55
by the emergence of L-shaped ducts 40 from roll 22
communicate with commutator 28.

The commutator 28 is preferably a hollow cylindri-
cally-shaped chamber whose axis is colinear with that
of roll 22, but which is mechanically isolated, conve- 60
niently by means of bearing 31, from shaft 23’ which
passes through its center. Rotation of commutator 28 is.
prevented by attachment (not shown) to guide 26 which
is fixed. An arcuate U-shaped slot 48, shown in FIG. 2,
is cut in the commutator’s forward face 46 which .abuts 65

end wall 42 of forwarding roll 22. The diameter of the:
arc defined by slot 48 is identical to the diameter of the
arc containing openings 44. The U-shaped slot 48, :

- whose width in the radial direction equals the diameter

of the openings 44 in end wall 42, extends through an
arc suffictent to achieve the desired cycle of vacuum
application, as explained hereinafter. A vacuum line 50
which connects to a vacuum source (not shown) main-
tains a vacuum in the interior pOrtions of the commuta-
tor 28. The commutator 28, which is stationary, fits
snugly against the moving end wall 42 of the roll 22. In
order to decrease the friction between end wall 42 of
roll 22 and the exposed face 46 of commutator 28 either
or both of their abutting surfaces may be made from a
low friction material such as Teflon or the like.

When the openings 44 in end wall 42 1nitially come

into communication with the U-shaped slot 48 shown in

FIG. 2, suction is applied via L-shaped ducts 40 to the
suction grippers 38 connected to said openings. Con-

versely, when openings 44 are occluded by the exposed

face 46 of commutator 28 at the end of U-shaped slot 48
1o vacuum is applled to grippers 38, and the prev1ously

established vacuum is. qulckly lost so that no suction is

present at the affected grippers.

The saddle-shaped guide 26, which is mounted on a
fixed support (not shown), serves to guide the tensioned
incoming web to be cut over roll 22 and down into the
nip between forwarding roll 22 and mating roll 24. The
guide 26, in conjunction with web support members 200

secured to blades 30, adjusts the radial position of the

web to be cut with respect to roll 22. The guide 26 is
concave to conform to the shape of the roll 22, but is
spaced sufficiently therefrom to just allow the web 56 to
pass therebetween. The pressure applied by guide 26
against the web 56 causes the web to be pressed against
the blades 30 and the vacuum grippers 38. In this way
the web 56 is held tlghtly between adjacent blades 30,
and jamming of the web in the nip between rolls 22 and
24 is prevented. Preferably, the pressure supplied by
guide 26 and the tension present in web 56 is sufficient
to initiate deformation, if not impaling, of the moving
web 56 on pins 36. This further aids in maintaining the
spaomg between adjacent pouches 64. |

In operation the web processing system of the present
invention preferably works as follows. A planar sheet of
web ‘stock is folded upon itself, preferably about its
centerline, and pockets 58 defined intermediate trans-
verse seals 60 are continuously formed at spaced loca-
tions along its length. The moving web 56 is then filled,
and a top seal 72 is applied continuously along the
length of the web to provide sealed interconnected
pouches 64. The completed web of interconnected
pouches 64 is contmnously forwarded into rotary shear
cutter 20. The moving web 56 is passed while under
tension between gulde 26 and forwardmg roll 22, whlch
is indexed to position a pouch 64 over a vacuum gripper
38, while the sealed lateral portions 60 between -each
filled pouch 64 are centered over the cutting corner 34
of a blade 30, as shown in FIG. 4.

The web 56 1s pressed by. gulde 26 against the rotatlng
forwarding roll 22, preferably initiating deformation, if
not 1mpalement of the sealed lateral portion 60 by the
upstandmg pin 36 in each blade 30. The tension present
in web:56 and the direction prowded by guide member
26 and web support members 200 secured to blades 30
interact with one another to center the web on land
areas 201 of the support members Suction 1s. preferably_
applied to grippers 38 as soon as the web 56 comes in .
contact therewith, as generally shown in FIG. 4. This
causes each pouch 64 in web 56 to be held precisely
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between two blades 30 as the pocket enters the region
between guide 26 and roll 22.

Each pouch 64 in web 56 held by a vacuum gripper
38 1s forwarded past guide 26 and into the nip between
forwarding roll 22 and mating roll 24. As is shown in
FIGS. 9-14, the moving web 56 is transversely cut as it
passes through the nip at spaced locations along the
web, each transverse cut being located at the approxi-
mate center of each transverse seal 60. This is accom-
plished by the shearing action of cutting corners 34 and
134 of mating blades 30 and 130 on each roll. More
specifically, the forward cutting corner 134 of blade 130
slides across cutting corner 34 on blade 30, causing the
sealed lateral portion 60 of the moving web 56 which is
situated in between to be sheared. If the web 56 was not
previously impaled by pin 36 between guide 26 and roll
22, or was incompletely impaled prior to entering the
nip, the puncturing operation is completed in the nip as
the localized web tension is increased by the vacuum
gripper 38 in contact with the pouch being severed, the
web support member 200 in contact with said pouch,
and the shearing blades 30 and 130 effecting the trans-
verse cut, as generally shown in FIGS. 9-14.

Whether the stress concentration aperture 68 is com-
pleted in the nip or between roll 22 and guide 26, the
spatial relationship between the transverse cut and the
stress concentration aperture 68 is fixed, since the trans-
verse cut is made in the nip while the web is still en-
gaged on pin 36. Similaly, if the stress concentration
aperture 68 and the transverse cut are made essentially
simultaneously in the nip, there is no movement of the
web 56 relative to either the cutting or the punching
means until both operations have been completed.

As the trailing sealed lateral portion 60 of each
pocket 58 in web 56 passes into the nip it is cut by blades
30 and 130, as described earlier herein, thereby totally
separating a finished discrete pouch 64 having a pre-
cisely located “easy open” stress concentration aperture
68 in its lateral seal area. Each discrete pouch 64 is
secured by suction to forwarding roll 22 until it reaches
a point generally underneath the roll where suction is
discontinued, as described earlier herein, thereby allow-
ing the pouch to fall into a hopper or continuous motion
conveyor (not shown). Again, the length of pin 36 must
not be so great as to cause the pouch to hang-up and
thereby cause tearing of the lateral seam all the way to
the severed edge 70 of the pouch.

The intermittent application of vacuum to the web

and pouches described above is accomplished by means
of a conventional vacuum commutator 28, as described
earlier herein. Vacuum is applied to grippers 38 upon
introduction of web 56 onto roll 22. Vacuum is main-
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tained in grippers 38 as the gripper openings 44 follow

the path of U-shaped slot 48 around to its trailing edge
78. As each opening 44 passes beyond the trailing edge
78 of the slot 48, the corresponding gripper 38 is iso-
lated from the vacuum source connected to the commu-
tator until the opening 44 again comes into communica-
tion with the leading edge 76 of the slot 48. Thus, after
each opening 44 passes beyond trailing edge 78, vacuum
is released and the finished pouches 64 are released.

If desired, a source of pressurized air can.be con-
nected to the commutator 28 downstream of the vac-
uum slot 48 to expel the finished pouches 64. In such a
system, pressurized air is preferably supplied through a

pipe (not shown) which extends through commutator

28 so that its open ‘end exits out of forward face 46 and
faces end wall 42 at a point just past trailing edge 78 of

35
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the gripper 38 connected

10

_slot 48 so as to communicate with openings 44 as they
‘rotate past the open end of the pipe. The pressurized air

that exits out of the pipe passes through duct 40 and out
thereto, blowing off the fin-
ished pouches 64. © -

A . completed pouch 64 of the present invention,
shown in FIG. 15, contains a stress concentrating aper-
ture 68 precisely spaced from the recently severed lat-
eral edge 70 of the pouch. The aperture is preferably
located just below the upper sealed region 72 of the
pouch.

The distance between aperture 68 and the adjacent
edge 70 1s controlled by the size and configuration of
pin 36, the distance “S” between pin 36 and the adjacent
cutting corner 34 of blade 30 and the distance between
land area 201 of web guide 200 and peripheral surface
32 of blade 30. The preferred distance between the
severed edge of the pouch and the nearest edge of the
aperture will, of course, depend on the pouch materials
used, the total width of the lateral seals and the size and
configuration of the aperture. A distance of about 0.6
mm. has provided reliable manual opening when used
with a cylindrical 1.6 mm. diameter, conical tipped pin
on laminated plastic pouches having a 6 mm. lateral
seam width after cutting, said pouches being made of
oriented polypropylene laminated to a saran coated
polyethylene and ethylene vinyl acetate copolymer,
sald laminate structure having an individual wall thick-
ness of about 3.5 mils. The aperture 68 typically created
by a conical tipped pin mounted as illustrated herein is
irregularly shaped, as generally shown in FIG. 16.
Since no web material is physically removed by pin 36,
a flap 151 of web material is formed, usually at the
trailing edge of aperture 68. For small size apertures,
the displaced flap may be of benefit in directing atten-
tion to the “easy open” feature by conveying a visual
and/or tactile impression to the person seeking to open
the pouch. The areas of stress concentration are at cor-
ners 154 and 155. Stress concentrations 154 and 155
reduce the level of applied force required to initiate a
tear from aperture 68 to adjacent severed edge 70. Once
a tear 1s initiated between one of the stress concentra-
tions in aperture 68 and the adjacent pouch edge 70, it is
relatively easy to open the pouch in a direction gener-
ally parallel to top seal 72 by separating the pouch seg-
ments on opposite sides of the tear from one another.
This is believed due to the relatively high shear forces
which can easily be exerted as the length of the torn
segments increases, since the angle between the seg-
ments can more readily be increased to essentially 180°.

If desired, a second “‘easy open” stress concentration

- aperture 68 can be provided along severed edge 70 of

pouch 64 adjacent pouch edge 74 so that the pouch can
be opened from either of two ends. As will be appreci-
ated by those skilled in the art, edge 74 may be a fold in
the web material comprising pouch 64, or a seal area
where the pouches are formed by bonding two discrete
webs together. Furthermore, two or more pins 36 may
be positioned side-by-side across the peripheral surface
32 of each blade 30 on the cutter 20 shown in FIGS. 1
and 4 to produce a line of stress concentration apertures
across the width of the sealed lateral portion 60 of
pouch 64. In such circumstance, the height of each

succeeding pin may need to be increased as the distance

thereof from cutting corner 34 increases. This will en-
sure web mmpalement despite the web’s increased dis-
tance from peripheral surface 32 of blade 30.
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FIG. 17 discloses an alternative stress concentrating
aperture 268. Aperture 268 is preferably formed utiliz-
ing a sharpened pin having a triangular shape. The
triangular-shaped pin is preferably oriented so that one
of its bases forms the leading edge, i.e., the edge closest
pocket 58, of aperture 268. Three triangular-shaped
flaps 251, 252 and 253 of web material are typically

formed about the perlphery of the aperture 268 Areas
of stress concentration in aperture 268 are-at 254, 2585

and 256. As with stress concentrations 154 and 1535,
stress concentrations 254, 255 and particularly stress
concentration 256 reduce the level -of applied force
required to initiate a tear from aperture 268 to adjacent
severed edge 70.
~ FIG. 18 is a schematic representation of a stress con-
centrating aperture 368 of the present invention. Divid-
ing line “C” in FIG. 18 represents the point of maxi-
mum aperture width, as measured in a direction parallel
to severed edge 70. In the event there 1s more than one
point of maximum width within an aperture of the pres-
ent invention, i.e., a square, dividing line “C” 1s located
as close as possible to pocket 58 of pouch 64. Although
the particular shape of aperture 368 is not crittcal, it is
desirable to avoid inadvertant propagation of a tear into
the pocket 58 of pouch 64 during handling. Accord-
ingly, it is generally preferred in the practice of the
present invention that those portions of aperture 368 to
- the left of dividing line “C”, i.e., those portions of the
~ aperture, if any, extending into area “A”, as shown in
- FIG. 18, avoid the inclusion of sharp notches or other
localized stress concentrating features. This minimizes
the chance of inadvertant tear propagation into pocket
58 prior to manual opening of pouch 64. Conversely,
those portions of aperture 368 on dividing line “C” or
within Area “B”, as shown in FIG. 18, preferably in-
clude one or more localized stress concentrating fea-
tures such as sharp corners, notches, slits, small tears
and the like. In the embodiment schematically shown in
- FIG. 18, point 369 represents such a stress concentrat-
- ing feature. By so confining the localized stress concen-
trating feature or features, the applied stress level re-
quired to initiate a tear from aperture 368 to severed
‘edge 70 is greatly reduced. Once the tear from the local-
ized stress concentrating feature in aperture 368 reaches
severed edge 70, the pouch segments on opposite sides
thereof can be readily separated from one another, since
‘relatively high shear forces can more readily be applied
as the length of the torn segments increases.
Although illustrated as a rotary shear cutter, the
present invention can also be practiced with a rotary
crush cutter, a reciprocating cutter, or other cutting

apparatus well known in the art. A rotary crush cutter

differs from the embodiment described herein in that
the blades on the forwarding roll have sharp edges and
mate with an appropriate anvil, which may be a rotating
roll or a linearly moving belt. The anvil can have a rigid
surface with indentations which conform to the sharp
edged blades or it can have a deformable surface. An
aperture punching pin can be mounted adjacent each
sharp blade, and is preferably radially aligned with and
spaced from the blade’s sharp cutting edge. If desired,
the pin may be cam-actuated to extend just prior to the
instant of transverse cutting and punch an aperture in
the web as the unsupported sealed portion thereof 1s
being subjected to tension, said pin engaging said web
until said transverse cut has been completed. The web
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movement relative to either the cutting or the punching
means until the cutting and adjacent punching opera-
tions have been completed.

Similarly, a reciprocating cutter may be utilized in-
stead of the rotary shear cutter described herein by
substituting a rapldly reciprocating blade and an appro-
priate anvil. The pin which conveniently extends paral-
lel to the blade to the height of the cutting edge of the
blade, i1s mounted adjacent the sharp blade, with its
cutting edge spaced from the cutting edge of the blade
the distance which it 1s desired to separate the stress
concentrating aperture from the lateral edge of the
pouch. The cutter may be cam driven so as to sequen-
tially reciprocate when a predetermined amount of web
material has passed by or it may reciprocate in response

- to sensed information, such as electric eye sensed mark-
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ings on the pouch. Preferably the web i1s forwarded

‘intermittently to allow time for the cutter to operate.

Alternatively, the entire cutter and punching assembly
may be cam driven to follow the web during the pouch
cutting and aperture punching operation. In either
event, means well known in the art are provided for
applying localized tension to the sealed portion of the
web during the aperturing operation.

- While the precise nature of the cutting or aperturing
means is not critical, it is critical to the practice of the

‘present invention that the web undergo no movement

relative to the cutting or the punching means until both
operations have been completed.

While particular embodiments of the invention have
been illustrated and described, it will be obvious to
those skilled in the art that various changes and modifi-

- cattons can be made without departing from the spirit
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56 may thus be fed continuously between the rotary

crush cutter and the anvil without the web undergoing

and scope of the present invention, and it is intended to
cover, in the appended claims, all such changes and
modifications.

What is claimed is: |

1. A process for forming an easy open stress concen-

trating aperture in the seal area of a filled and sealed
flexible pouch as said pouch is transversely severed
from a continuous web of said pouches interconnected
to one another along their sealed lateral edges, said
stress concentrating aperture being located a predeter-
mined distance from the severed edge of said pouch,
said process comprising the steps of:

- (a) advancing said web of interconnected pouches to
a transverse web cutting means having web aper-
turing means secured a predetermined distance
therefrom;

(b) fixing the position of said sealed lateral edge rela-
tive to said cutting and said aperturing means;

(c) subjecting said sealed lateral edge of said pouch to
tenston as said pouch is being transversely severed
from said web along said lateral edge by said cut-
ting means; | .

(d) contacting said sealed lateral edge and said aper-
turing means with one another while said sealed
lateral edge is in tension and in an unsupported
condition to concentrate the stress applied by said
tension at said point of contact and thereby rupture
said sealed lateral edge a predetermined distance
from the severed edge of said pouch; and

(e) removing said pouch from said cutting and said
aperturing means after said sealed lateral edge of .
said pouch has been transversely severed and aper-
tured.
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2. The process of claim 1, wherein said tension is
applied to said sealed lateral edge of said pouch by said
cutting means.

3. The process of claim 2, wherein said sealed lateral
edge of said pouch is transversely severed by shearing. 5
4. The process of claim 1, wherein said sealed lateral
edge of said pouch is transversely severed by crush

cutting.

§. The process of claim 1, wherein said aperturing of
said sealed lateral edge of said pouch is performed by 10
contacting said lateral edge and a pin mounted in fixed
relation to said transverse web cutting means with one
another. |

6. The process of claim § wherein said pin and said
scaled lateral edge are non-perpendicular to one an-
other when brought together at their point of contact,
whereby the shape of said aperture formed in said
sealed lateral edge is dissimilar from the cross-sectional
shape of said pin.

7. The process of claim 5, wherein said pin and said 20
sealed lateral edge are substantially perpendicular to
one another when brought together at their point of
contact, whereby the shape of said aperture formed in
said sealed lateral edge is substantially the same as the
cross-sectional shape of said pin.

8. The process of claim 5, wherein said pm and said
transverse web cutting means are operatively con-
nected to one another, whereby said transverse cutting
and said aperturing are performed essentially simulta-
neously.

9. The process of claim 1 wherein said aperturing
means is advanced into said web while said transverse
cut is being effected and remains engaged in said web
until after said transverse cut has been completed.

10. An apparatus for forming an easy open stress
concentrating aperture in the seal area of a filled and
sealed flexible pouch as said pouch is transversely sev-
ered from a continuous web of said pouches intercon-
nected to one another along their sealed lateral edges,
said stress concentrating aperture being located a prede-
termined distance from the severed edge of said poueh
said apparatus comprising:

(a) transverse web cutting means;

(b) means for advancing said web of interconnected

pouches to said transverse web cutting means:

(c) aperturing means secured a predetermined dis-
tance from said web cutting means; |

(d) means for fixing the position of said sealed lateral
edge in said web relative to said transverse cutting
and said aperturing means; |

(e) means for subjecting said sealed lateral edge to
tension as said pouch is being transversely severed
from said web along said lateral edge by said cut-
ting means;

(f) means for contactmg said sealed lateral edge and
sald aperturing means with one another while said
sealed lateral edge is under tension and in an unsup-
ported condition to concentrate the stress applied
by said tension at said pmnt of contact and thereby

15

25

30

35

45

50

35

65

14

rupture said sealed lateral edge a predetermined
distance from the severed edge of said pouch; and

(g) means for removing said pouch from said cutting

and said aperturing means after said sealed lateral
edge of said pouch has been transversely severed
and apertured.

11. The apparatus of claim 10, wherein said trans-
verse web cutting means comprises a pair of mating
shearing blades, each of said blades having a cutting
corner thereon, and said aperturing means comprises a
pin secured in fixed relation to the cutting corner of one
of said shearing blades.

12. The apparatus of claim 11, wherein said pin and
one of said shearing blades are mounted on the periph-
ery of a first cylindrical drum and the other of said
shearing blades is mounted on the periphery of a second
cylindrical drum secured to a resiliently mounted shaft
and driven in timed relation to said first drum, whereby
said blades are caused to contact one another along
their cutting corners to shear said sealed lateral edge

13. The apparatus of claim 11 wherein said pin is
oriented so that said pin and said sealed lateral edge are
non-perpendicular to one another at their point of
contact, whereby said aperture formed in said sealed
lateral edge 1s dissimilar from the cross-sectlonal shape
of said pin.

14. The apparatus of claim 11, wherein said pin is
oriented so that said pin and said sealed lateral edge are
substantially perpendicular to one another at their point
of contact so that the shape of said aperture formed in
said sealed lateral edge is substantlally the same as the

cross-sectional shape of said pin.

15. The apparatus of claim 13 or 14, wherein said pm
1s cylindrical in cross-section and provided with a coni-
cal tip.

'16. The apparatus of claim 13 or claim 14, wherein
said pin is triangular in cross-section and provided with
a tapered triangular tip, said pin being oriented so that
one of its bases is substantially parallel to the cutting
corner of one of said shearing blades.

17. The apparatus of claim 10, wherein said means for
subjecting said sealed lateral edge to tension as said

- pouch is being transversely severed comprises said cut-

ting means.

18. The apparatus of claim 17, wherein said cutting
means comprises a pair of mating shearing blades, each
of said blades having a cutting corner thereon, said
apparatus also including means for causing said mating
blades to contact one another along their cutting cor-
ners to shear said sealed lateral edge of said pouch.

19. The apparatus of claim 10, wherein said means for
fixing the position of said sealedlateral edge in said web
relative to said transverse cutting and said aperturing
means comprises a suction cup in fluid communication
with a vacuum source, said suction cup being positioned
to contact said pouch at a point intermediate its sealed

lateral edges.
x & ¥ %k *
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